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SILICA AS A GUIBB TO IHUmUM 

TOAH AID ARIZOM

Preliminary studies of uranium deposits in Monument Valley, Utah and 

Arizona, indicate that fluorescent silica may "be used as a prospecting

In Monument Talley uranium ©re is in the Shiaarump moriber 

Ohinle formation ©f Triassic ag©» and the ©g>@ is localized in the lower 

of channel sediments. fhe deposits are of uranium or

the deposits* Fluorescent silica is apparently only found near ©E1© "bodies, 

and is easily located "by use of an tiltra-vi©l©t laap* It say prof® to "b® 

a ttsefol guide t© prospecting in Monument Talley and sho-old Tse investigated 

as a possible guide t® uranii!» or© in. other areas.

Preliminary studies indicate that fluorescent siliea surrounds some 

the urasste^vanadium deposits in the SMaaKpip member of the Ohinle 

tion of Triassie age in Momment Valley, Utah and Arizona. Jlu©r©sc©nt 

silica appears t© "b@ a useful prospecting guide t© uranium ©re in th@ 

Monument Yalley af@a and stould "be tested elsewhere. 

^P She data for this paper w©r@ compiled a® a result of the stud:

during the mapping ©f Monument Valley, Utah, in the summer ©f 1952» and
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subsequent Yisits to the area by the writer. All laboratory work 

vas don® "by the U. 8, Geological Surrey. This report is "based ©n work don.® 

"by the U. S. Geologies! Surrey ©n "behalf of the Division ©f law Materials 

of the IT. S 0 Atomic ISnergf Commission.

Monument Valley In a uranium producing area located on the Utah- 

Arizona state line about 5® to 60 miles vest of the Four Corner! area (fig. 

1). Production of uranium ore from this region started in 19^2-43

©f the more important areas of production ©f uranium ore from the 

memb®r of the Chinle formation.

As production increased, interest and prospecting increased. Diariag 

the last fev yeari "both the TJ. S. Atomi© Sner^r Comisisiioa and the TJ« S. 

&e®logi©al Surrey ha-re had field parties working in the area mapping and

In Monument Valley, all uranium production has "been from the 

member of the Chinle formation, which in this area is a conglomeratic sand* 

stone containing minor lenses of conglomerate and mads tone. The deposits

small amoimts ©f copper. All ©f the ore deposits are in the l@wer parts 

of scour channels cat int® the surface ©f the underlyisig Moenfe@pi formation

stricted to conglomerate or to fractured or por@ias sandstone n@ar th® 

"base ©f the formation (fig. 2).
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thidfcnese u^imlly ©©incident with the chann©! base, 2!he boiandariss piaeh

grade ore is generally restricted to deep scows, potholes, and

!l?he ore minerals ar@ disseminated throiagh the roeks, distributed along 

bedding planes, fractures, aad joints; ©r as coatings on pebbl@s, clay- 

galls, and caxbonae@@us material. In some ©f the deposits the or© minerals 

have r@plac©d the ©©menting minerals (qparts aad calcite) and in part r@» 

placed the peoples and sand graine in the sandston®,

411 mineral deposits observed in the aE-©a are small, !Ehey range in 

thickness from 1 to 2 inches to a maxisrai ©f 10 feet* Laterally the deposil

limited t© the lowermost parts of channels and to not extend up the 1 

channel flanks more than 10 to 12 feet above the base, Their lineal extent

not be®n determined in most places, but drilling and mining operation® 

hare shown th© deposits to be spotty and generally limited to 200 feet ©T

10-

channel. Within th© 

grs.de pockets with ''leas, 8

minerals occur in small high- 

mineraliss©d areas between.
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less commonly as chalcedony (mi©ro@ryetallin@ quarts). X=»ray studies give

a pattern typical of quarts? in the chalcedony samples or n© pattern for tb© 

hyalite* Both minerals contain uranium and for convenience they are col 

lectively referred to a® silica* Semi quantitative spectrographie analyses 

indicate that trac® amounts of efeaeats other than uranium have "been de 

posited with uranium in the silica. Moet noticeable of these are zinc, 

calcium, and magnesium (table l)« These elements are disseminated in the 

silica and do not form identifiable minerals with either the uranium or 

silica* The silica coats fractures (fig* 3)t joint surfaces, and pebbles, ' 

and fills shrinkage crack© around clay galls*

Laboratory studies indicate the fluorescence is due to small amounts 

of uranium in the silica* Though silica is widespread in Monument Valley9 

only that near ore is fluorescent. It is generally found near or on the 

flanks of the channels and downdip from deposits* Preliminary field and 

laboratory studies indicate that fluorescence increases directly with in 

crease in uranium content and generally inversely with the distance from ore*

Fluorescent silica was first noted "by the writer on the flank of an 

ore-bearing Shissarump-f illed channel on Holiday Mesa near Oljeto Trading 

Post in Monument Yalley, Utah, in 1952, Baring later field work additional 

localities were fouad in the Skyline Channel on 01 jeto Mesa and in the 

Monument HQ* 1 — Mitten No* 2 Channel in Monument Valley 9 .Arizona. An 

ultra-violet lamp ©f the short wave type (2537 A) was used "by the writer*

Fluorescence was observed in silica containing as little as 15 parts per
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2!al>l© 1,—Spectrographio analysis of on® h^alit© sample^ fro® near 

the tase ©f the SMsanamp about 10 feet from or© in the 

wrkiisgs of the Skylia© mine, Moaument Tallsjrj, Utah.

y.. S® fi Ml Oa Eg Ba OQ Or .Qa M© SP IT T Zn

•ox

TV » concaatratl©^ n@ar thr@s33old of spaetrograpliic method 

"bj H. M* C@nklin t U. S, Geological
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Figure 3 — Photograph of a hand specimen, showing a typical 

occurrence of fluorescent silica on a fracture 

surfa ce. (Magnif ication

967
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million taranitaffi* In roost cases the mineral fluoreseed a yellow green color

In all the intensity aad color ©f fltuoressene© were noted

and the intensity ©f fli20reee®n©e increase with proximity to or® (table 2)* 

The relationship ©f fliaoreseent silica t© the ©re deposits and the aatore 

of its occurrence ae coating ©n fraettares and pebbles indicated that the 

silica was deposited after the ore mineral©*

Iquilibriism studies were mad© "by J* H* E©sholt» Jr* 9 of the U. S* 

&eol®gical Swrigr (table 35* Ihe Ma?30 (imiiimjsurantam rati© indicate® 

that the silica containing the uranium at the byline mine was emplaced not 

more than 35»000 years ag®« Bwever, the low amotant ©f P"b21® indicates that 

either raditsm has been s@l@©ti¥@ly leached from the deposit ©r that the d©~

confirmed the field eridence and indicate the uraniiam was leached from the 

ore deposits and redeposited with siliea in its present position teiag

relation ©ad,st$ between the intensity ©f fltaoreseencse and the amoiant of 

uraniim contained in hyalite* fheir studies were made ©n a large nnniber ©f
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fable 3.
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of eqaillbrioB studies on a saaple of fltioreseent silica 

from Skyline mia© 9 Mosraroat Valley $ Utah*

eU percent U percent 226 222 l%210

0.12 0.26 0.068 0.20 0.1© 0.08 0.22

J. H. Bosbolt, Jr., U. S. Geological Surrey
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writer "belie?®® that fluorescent silica is a good guide t© ©re

a© a

and e3qpl@2>ation» Halos ©f fltaoreseent silica around ©re deposits enlarge 

the target sought T>y uranirai prospectors and tfaos the chance ©f finding 

concealed deposits is increased "both at the outcrop and in drill core. 

small amount of uranitam is not detectable with a Selger counter and is 

l^r detectable with a scintillation counter. Prospecting with an ultra-* 

violet light is easy and the cost of a laiip is relatiTely sxaall?

Homer©us reports ©f fluorescent silica associated with uranium deposits 

in other areas including Utah, Wyoming, Tessas 9 and Oregon indicate that 

fluorescent silica as an ore guide might be of widespread importance in 

areas outside the 0©l©rads> Plateau* Howerer9 its Talue would hare to "be 

in each area. i
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